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The incidence of infections caused by the encapsulated yeast *Cryptococcus neoformans* has risen markedly over the past 25 years as a result of the HIV epidemic and increasing the use of immunosuppressive therapies.\[[@ref1]\] Cryptococcal meningitis is a common and fatal opportunistic neuroinfection seen in immunosuppressed as well as few immunocompetent individuals. Clinical manifestations include acute or subacute fever, headache, vomiting, and focal neurological deficits. It is one of the AIDS-defining illnesses in up to 69% of patients with HIV infection.\[[@ref2]\] Mortality from HIV-associated cryptococcal meningitis remains high (up to 30%) even in developed countries because of complications related to cryptococcal infection and relative lack of efficacy of the currently available drugs.\[[@ref1][@ref3]\] In developing countries, financial constraint is a major deterrent in the management of this infection.\[[@ref4]\] Higher mortality up to 44% is reported in Sub-Saharan Africa.\[[@ref1][@ref5]\] Early diagnosis and treatment is of utmost importance in reducing morbidity and mortality. There is inadequate information about its incidence, prevalence, and also important prognostic factors that herald poor prognosis in developing countries. This retrospective study was undertaken to evaluate the clinical profile, laboratory parameters, outcome, and prognostic factors in patients with cryptococcal meningitis.
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Case records of patients with meningitis admitted under neurological services of the teaching university hospital in Southern India from 2001 to 2014 were retrieved from the medical records after obtaining the Institutional Ethical Clearance. Case records of patients with cryptococcal meningitis were selected for the study. Diagnosis of cryptococcal meningitis was established by detection of cryptococci by at least one of the following methods which included India Ink preparation, culture positivity, or antigen positivity. Patients' demography, medical history, past illness, vital parameters, examination findings, laboratory parameters, and cerebral imaging data were documented. Information regarding HIV status, duration of illness, drug history, and treatment including highly active antiretroviral therapy (HAART) were obtained. Data were obtained regarding the presence of diabetes mellitus, immunosuppression, autoimmune disorders, internal malignancy, and radiation. Women in childbearing age were evaluated for pregnancy status. The level of consciousness was documented using Glasgow Coma Scale, and the functional outcome was measured using modified Rankin score (mRS).

The study group was divided into HIV-positive and HIV-negative groups, and further comparison was made between isolated cryptococcal meningitis and cryptococcal meningitis with additional pathogens. Statistical analysis was performed using Statistical analysis was performed using Statistical Package for the Social Sciences software (SPSS Inc. Released 2007. SPSS for Windows, Version 16.0. Chicago, SPSS Inc). Descriptive data were tabulated and mean, standard deviation, and median of the data were calculated. Chi-square test or Fisher\'s exact test was used to compare dichotomous variables and *t*-test was used for continuous variables as appropriate. The association of clinical and laboratory features with the outcome was analyzed, and their 95% confidence intervals were calculated. For all the tests, *P* ≤ 0.05 was considered statistically significant.
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During the study period, 10,247 patients were admitted under neurological services among which 277 had neuro-AIDS. There were 97 patients with cryptococcal meningitis with 79 men and 18 women \[[Table 1](#T1){ref-type="table"}\]. Among these, 88 patients were HIV-positive (31.77% of neuro-AIDS patients). Among HIV-negative patients, two had diabetes and seven patients had no identifiable cause. Twenty-four patients had additional pathogen identified which included tuberculosis in 19, bacterial meningitis in four, and progressive multifocal leukoencephalopathy in one patient. Fifty-six patients were HIV seropositive from 15 days to 15 years (median 2 years) at presentation of whom 17 were on HAART. HIV infection was detected at presentation in 32 patients. Duration of the symptoms in HIV-negative patients was shorter (median 8 days) in comparison with HIV-positive patients (median 15 days).

###### 

The demographic data of the patients in relation to the HIV-positivity and presence of additional pathogens in the cerebrospinal fluid
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Headache was the most common symptom (91%) followed by fever (66%), vomiting (51%), altered sensorium (31%), and seizures (20%). Headache was significantly more frequent in HIV-positive patients. Seizures were significantly more in patients with isolated cryptococcal meningitis \[[Table 2](#T2){ref-type="table"}\]. The clinical features of the patients in relation to HIV status and presence of additional pathogen are shown in [Table 2](#T2){ref-type="table"}. Headache, fever, vomiting, and altered sensorium were more frequent in patients who died. Neurological deficits consisting of quadriparesis (five patients), hemiparesis (three patients), paraparesis (two patients), monoparesis (one patient), sensory abnormalities (four patients), and sphincter dysfunction (five patients) were seen only in HIV-positive patients. Nine patients had facial palsy, five had abducent palsy, seven had papilledema, two had optic atrophy, one had oculomotor, and one each had chorioretinitis and HIV retinopathy. Two had sensorineural deafness and seven patients had limb ataxia.
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The clinical features of the patients with cryptococcal meningitis
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Anemia was present in 76 patients. Leukopenia was seen selectively in HIV-positive patients (five patients) whereas among the HIV-negative patients, six had leukocytosis. Mean sugar levels were higher in non-HIV patients (148.77 mg/dl) as compared to HIV-positive patients (119.03 mg/dl). Fourteen patients had hyponatremia (12 HIV-positive, two HIV-negative) and one had hypernatremia. Sodium levels were lower in patients who had additional pathogens as compared to those with isolated cryptococcal meningitis (132.83 ± 5.45 mEq/L vs. 135.9 ± 4.62 mEq/L; *P* = 0.02). Nine patients had hypokalemia (eight HIV-positive, one HIV-negative). Cerebrospinal fluid (CSF) analysis revealed higher protein level in HIV-negative patients. Patients with isolated cryptococcal meningitis and those who succumbed had lower CSF protein and cellularity \[[Table 3](#T3){ref-type="table"}\]. Cranial imaging data were available in 83 patients which revealed infarction in seven patients, atrophy in five patients, granuloma in two patients, cortical and brainstem hyperintensities in two patients, features of progressive multifocal leukoencephalopathy in one patient, and hydrocephalus in one patient.
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The cerebrospinal fluid analysis findings in patients with cryptococcal meningitis
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Seventy-eight patients were treated with amphotericin among whom 62 tolerated the drug and 28 had adverse effects including renal dysfunction (19), dyselectrolytemia (16), hypersensitivity (7), and hepatic dysfunction.(5). Three patients who had renal dysfunction with amphotericin B were shifted to liposomal amphotericin. Among the remaining patients with azotemia, some patients could be restarted on conventional amphotericin after renal functions stabilized. None of the patients received intrathecal amphotericin. Fifteen patients had seizures during treatment. Patients not tolerating or not affording amphotericin were treated with fluconazole or voriconazole. Mean duration of amphotericin therapy was 12 days. Patients at discharge were put on fluconazole. Favorable outcome defined as change in mRS at discharge from baseline by two grades was seen in 72 patients, 13 remained unchanged, and 12 patients died. Among the 12 patients who died, five had seizures during treatment (41.7%) as against ten patients (11.7%) who survived. There was no significant association between Glasgow coma score at admission and outcome. Similarly, prior use of HAART did not alter the outcome.
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Epidemiological studies have revealed increasing incidence of cryptococcal meningitis. From the documented global incidence of cryptococcal meningitis of about 500 patients in the 1950s, there has been tremendous increase in the incidence of cryptococcal meningitis with the epidemic of AIDS and the use of multiple immunomodulatory drugs.\[[@ref2]\] Cryptococcal meningitis is one of the most common opportunistic infections in patients with AIDS. Before the introduction of HAART, 5%--10% of patients with AIDS developed cryptococcal meningitis. Although the numbers have fallen, this disease remains a major concern in Asia and Africa.\[[@ref6][@ref7]\]

Patients with cryptococcal meningitis have various causes of immunodeficiency. Malignancies, drug-induced immunosuppression, and primary immunodeficiency states were the most common predisposing causes for cryptococcal meningitis before the AIDS epidemic. However, from the 1980s, HIV infection and AIDS are the most common predisposing factors for the occurrence of cryptococcal meningitis. A study from India documented HIV infection in 43.9% of the 60 patients included from 1978 to 1995 with cryptococcal meningitis.\[[@ref8]\] Recent studies have demonstrated a higher incidence of AIDS-related cryptococcal meningitis in 88.7% which is comparable with our data.\[[@ref9]\] A study from the United States showed a higher occurrence of cryptococcal meningitis in non-HIV patients as compared to the present study which is probably due to higher use of immunomodulation in developed countries.\[[@ref5]\] Cryptococcal meningitis was an AIDS-defining illness in 31.77% of our patients which is far less than the study from Zimbabwe.\[[@ref10]\]

Majority of the studies have documented male predominance which is similar to the present study.\[[@ref9][@ref11][@ref12]\] However, few studies have demonstrated female predominance.\[[@ref13]\] Duration of the symptoms before diagnosis of cryptococcal meningitis in majority of HIV-positive patients was reported to be longer compared with HIV-negative patients as seen in our study.\[[@ref11]\] In addition, the duration of symptoms was shorter in patients who died or had no improvement which could be due to increased severity of meningitis.

It is interesting to see that motor deficits, sphincter involvement, and sensory disturbances were seen only in HIV-positive patients. Headache was significantly more among the HIV-positive patients, which needs further correlation with CSF pressure studies and cerebral imaging. Seizures and altered sensorium were seen more in non-HIV patients which differ from data published in a recent study.\[[@ref9]\] The presence of altered sensorium, fever, and features of raised intracranial pressure was reported to be more frequent in the patients who died similar to the observations in our patients.\[[@ref14]\] Patients who had seizures during the treatment had higher mortality in our study.

Magnitude of CSF pleocytosis among patients without HIV infection was documented to be higher compared to patients with HIV infection.\[[@ref15]\] Although we have a smaller HIV-negative group, similar findings were seen in our patients. An important observation in our patients was the lower degree of CSF pleocytosis and lower protein levels among the patients who succumbed probably reflecting the poor immunological status. Our study showed that 73% of the patients tolerated amphotericin while others had complications, azotemia being the most common which limited the use of the drug.

Prior use of HAART among HIV patients with cryptococcal meningitis has been documented to be associated with better outcome.\[[@ref16]\] However, in our patients, the outcome was not modified by HAART status which is probably explained by inadequate details about drug compliance. Mortality among our patients was higher in HIV-positive patients in contrast with earlier reports documenting higher mortality in HIV-negative patients.\[[@ref12]\] This may be due to smaller number of HIV-negative patients. Long-term follow-up would be required to ascertain the true mortality rate. We also found that the mortality was higher when patients had additional pathogen along with *Cryptococcus* highlighting the importance of searching and treating the coexisting opportunistic infections. Factors that determined poor outcome were shorter duration of illness, seizures while on treatment, low CSF cellularity, and protein level. Retrospective nature of the study along with unavailability of CD4 counts, viral load data, and unequal comparative groups was the limitations of this study. Prospective long-term studies would be helpful in assessing the outcome in these patients.
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Cryptococcal meningitis remains a common and potentially lethal opportunistic infection in AIDS and other immunodeficient states. Cryptococcal meningitis can coexist with other pathogens, which needs to be diligently searched and treated. Low CSF cellularity and the phenotype of illness with seizures could predict poor outcome.
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